The neurochemical basis of footshock analgesia: the role of spinal cord serotonin and norepinephrine.
Previous studies have demonstrated that brief front paw and brief hind paw shock produce potent opiate and non-opiate analgesia, respectively. Additionally, opiate analgesia can be classically conditioned by using either front paw shock or hind paw shock as the unconditioned stimulus. Front paw footshock-induced analgesia (FSIA), hind paw FSIA, and classically conditioned analgesia are similar in that each is mediated by a medullospinal pathway. However, the neurochemistry of these medullospinal connections has never been investigated. One question which arises is whether any of these phenomena are mediated by monoaminergic neurotransmitters at the level of the spinal cord. The present series of experiments examined the effect of depleting spinal serotonin (5-HT) and combined depletion of spinal 5-HT and norepinephrine (NE) on front paw FSIA, hind paw FSIA, and classically conditioned analgesia. Hind paw FSIA and classically conditioned analgesia were not attenuated by either of these neurochemical manipulations. Front paw FSIA was significantly reduced by both 5-HT depletion and combined 5-HT and NE depletion. To assess the relative importance of spinal 5 HT and NE in front paw FSIA, NE and 5-HT antagonists were injected onto the lumbosacral cord prior to shock exposure. Attenuation of front paw FSIA by equimolar doses of the monoamine blockers was much greater following injection of the 5-HT blocker than after the NE blocker. These data indicate that spinal 5-HT and, apparently to a lesser extent, spinal NE mediate front paw (opiate) FSIA whereas neither 5-HT nor NE appears to mediate hind paw FSIA or classically conditioned analgesia.